The magnetic nature of layered chromium perovskites, Sr n+1 Cr n O 3n+1 (n = 1 − 3) was studied by µ + SR using powder samples prepared by a high pressure synthesis technique. According to the weak transverse field measurements, each sample entered a magnetically ordered state below 110 K, 200 K and 90 K for the n = 1, 2 and 3 samples, respectively. Zero field (ZF) spectra below the transition temperature exhibited a clear oscillation due to the formation of quasi-static magnetic order. The Fourier transform frequency-spectrum for the ZF time-spectrum indicated the existence of the multiple oscillation components. The frequencies for the multiple oscillatory signals showed a complex temperature dependence, implying the occurrence of structural change/transitions below T N .
Introduction
A K 2 NiF 4 -type strontium chromium oxide Sr 2 CrO 4 [see Fig. 1(a) ], which was recently synthesized under high pressure, shows two phase transitions at 112 K (= T 1 ) and 140 K (=T 2 ) [1] . T 1 is attributed to the antiferromagnetic (AF) transition, i.e. T 1 = T 1 N [1] , while the origin of T 2 is still unknown. Here, the very recent density-functional-theory-based electronic structure calculations have proposed the presence of the ordering of orbital degrees of freedom due to the distortion of CrO 6 octahedra below T 2 [2] . The previous µ + SR work on Sr 2 CrO 4 indicated the formation of quasistatic magnetic order below T 1 N [3] . The other layered chromium perovskites, Sr n+1 Cr n O 3n+1 with n = 2 and 3, namely, Sr 3 Cr 2 O 7 and Sr 4 Cr 3 O 10 were also successfully synthesized by a high-pressure technique [4] . The difference of the crystal structure among them is the number of stacking layers between the two adjacent CrO 2 planes (see Fig. 1 ). Note that the valence state of chromium ions in Sr n+1 Cr n O 3n+1 is +4 with S = 1 (3d 2 ), regardless of n. According to magnetization measurements, both compounds are thought to undergo a transition to an antiferromagnetic phase below T 2 N = 200 K and T 3 N = 90 K for the n = 2 and n = 3 compounds, respectively [4] . However, neither the AF spin structure of Sr 2 CrO 4 nor the presence of static magnetic order in Sr 3 Cr 2 O 7 and Sr 4 Cr 3 O 10 is not clearly confirmed at present. In order to study the change in the internal magnetic field with n and T , we have measured the µ + SR spectra for Sr n+1 Cr n O 3n+1 (n = 1, 2, 3) using powder samples. 
Experimental
The powder samples of Sr n+1 Cr n O 3n+1 (n = 1, 2, 3) were synthesized under high pressure of 3 GPa at 1000 • C. The weak transverse field (wTF-) and zero field (ZF-) µ + SR spectra were recorded on the surface muon beamlines of M15 in TRIUMF and Dolly in PSI in the temperature (T ) range between 2 K and 300 K. Each powder sample was placed in an envelope with 1 cm 2 area, made of 0.05 mm thick Al-coated Mylar tape in order to minimize the signal from the envelope. Figure 2 shows the T dependence of the wTF asymmetry (A TF ) for the three samples. The presence of a magnetic transition is confirmed at 110 K (= T 1 N ), 200 K (= T 2 N ), and 90 K (= T 3 N ) for the n = 1, 2 and 3 samples, respectively. Interestingly, T 2 N is higher than T 1 N and T 3 N by about 100 K. This suggest that the magnitude of T N is not simply determined by the number of stacking layers between the two adjacent CrO 2 planes, i.e. the interlayer interaction between Cr ions is not a crucial factor for determining T N . It should be noted that the AF transition occurs around 40 K in SrCrO 3 (n = ∞) accompanying with a structural transition from a high-T cubic phase to a low-T tetragonal phase [5] . Figure 3 shows that zero field (ZF-) µ + SR spectra for each sample recorded at 2 K, demonstrating Since the ZF-spectra for the n = 2 and n = 3 samples are clearly modulated, the spectra include multiple oscillatory signals.
Results & Discussion
In summary, µ + SR clarified the formation of quasi static AF order in Sr n+1 Cr n O 3n+1 (n = 1-3). However, T N is most unlikely correlated with the interlayer interaction. For a better understanding of the nature of Sr n+1 Cr n O 3n+1 , we require knowledge of the detailed crystal and AF spin structures, and such work is in progress.
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